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Introduction

Salivary gland neoplasms represent approximately 
2.0–6.5% of all head and neck tumors [1]. Pleomorphic 
adenoma (PA), also known as benign mixed tumor, is by 
far the most common salivary gland tumor affecting both 
adults and children. It accounts for approximately 60–70% 
of all salivary gland neoplasms [2–4]. Approximately 80% 
of PAs are found in the parotid gland and the remaining 
20% are situated in the submandibular gland and minor 
salivary glands. The palate is the most common intraoral 
site followed by the upper lip [5]. Rarely, PAs have been 
reported in cervical lymph nodes, soft tissues of the neck, 
upper and lower limbs, axilla, trunk, lung, breast, sellar 
region, lacrimal glands and sac, ear and mediastinum [6]. 
Intraosseous PAs are extremely rare with approximately ten 
cases reported in the gnathic bones [7]. PA can also occurs 
synchronously or metachronously with other PAs, as well 
as other salivary tumors [8]. Here, we report an unusual 
case of what it was initially believed to be a rare example 
of an intraosseous PA. However, additional clinical infor-
mation was obtained and revealed that the patient had a 
submandibular PA excised 9 years earlier. This sequence of 
events prompted us to speculate on two possibilities: either 
these tumors represent a metachronous presentation of sub-
mandibular and intraosseous PAs or they represent a rare 
case of metastatic pleomorphic adenoma. We have done an 
extensive review of the pertinent literature in an effort to 
address this question.

Case Report

A 17-year-old Caucasian female presented for extrac-
tion of her third molars. A comprehensive evaluation 
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revealed an asymptomatic radiolucency in the left para-
symphyseal region. The panoramic film showed a well-
defined 2.0  cm, unilocular radiolucency extending from 
the periapical area of tooth #24 to the mesial area of 
tooth #21 (Fig.  1a). Root resorption was observed on 
tooth #23. Intraoral palpation revealed a non-tender firm 
expansion on the buccal aspect of teeth #22–24. The 
teeth involved tested vital to electric and thermal prob-
ing. Axial and sagittal views, as well as 3D reconstruc-
tion of a cone beam computed tomography (CBCT) scan, 
revealed intact facial and lingual bony plates of the man-
dible with no evidence of perforation (Fig. 1b, c). Based 
on the clinical and radiographic findings a differential 
diagnosis included odontogenic lesions (cyst or tumor), 
and a benign fibro-osseous lesion (early stage). The third 
molars were extracted and an incisional biopsy of the 
osseous lesion was performed.

Macroscopically, the specimen consisted of multiple 
tan brown fragments of soft tissue, measuring in aggre-
gate of 1.5 × 1.0 × 0.6  cm. Microscopic examination 
revealed the presence of a benign salivary gland tumor 
composed of a mixture of myoepithelial and epithelial 
ductal cells within a myxoid mesenchymal background. 
Adluminal ductal epithelial cells with an intraluminal 
eosinophilic coagulum, abluminal clear myoepithelial 
cells and areas of chondroid metaplasia were present 
(Fig. 2). Vital bone spicules indigenous to the mandible 
were noted in close proximity to areas of chondroid meta-
plasia and epithelial tumor cells. In some areas, congeries 
of plasmacytoid cells with interspersed ductal epithelial 

tumor cells were also present (Fig. 3). The final diagnosis 
was intraosseous pleomorphic adenoma.

Upon further review of the patient’s medical history, 
it was discovered that in 2006 she had undergone resec-
tion of a pleomorphic adenoma of the left submandibu-
lar gland. Our review of the corresponding tissue sec-
tions revealed an encapsulated tumor (Fig. 4). The tumor 
showed the classic features of a pleomorphic adenoma 
with a proliferation of epithelial cells and interspersed 

Fig. 1   a Panoramic film shows 
the presence of a circumscribed 
unilocular radiolucency produc-
ing resorption of tooth # 23. b 
CBCT axial view demonstrating 
the extent of bone destruction 
in the anterior left mandible. 
c CBCT three-dimensional 
reconstruction illustrating root 
resorption of tooth # 23 with 
associated large periapical 
radiolucency. d Panoramic film 
taken 10 months after surgery 
demonstrates adequate bone 
regeneration of the surgical area

Fig. 2   Biphasic epithelial and myoepithelial cell proliferation form-
ing ductal structures and solid areas with central squamous metapla-
sia and intervening chondroid tissue (H&E stained 5  µm sections; 
Original magnification ×200)
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islands of cartilaginous metaplasia (Fig.  5a). There was 
some mitotic activity but no cytological pleomorphism 
was present (Fig. 5b). Additionally, it was noted that the 
tumor was not myxoid predominant. The surgical margins 
were negative. No local recurrence has been reported 
since the lesion was excised 9 years earlier. The previ-
ous history of a salivary gland tumor of the submandibu-
lar gland and the recently diagnosed intraosseous lesion, 
suggested that this case represented either metachronous 
pleomorphic adenoma or metastasizing pleomorphic ade-
noma (MPA).

Preoperative CT imaging with and without contrast dem-
onstrated a well-circumscribed lobular 0.9 × 1.3 × 1.1  cm 
(anterior–posterior, transverse, craniocaudal) non-enhanc-
ing lytic soft tissue mass within the left mandibular body. 
There was erosion of the root of tooth #23. Scattered lymph 
nodes of normal size and architecture were seen in the left 
submandibular space where there was an absence of the 
submandibular gland.

The patient was brought to the operating room and 
nasotracheal intubation was performed. Teeth # 22, 23 
and 24 were extracted. A mucosal incision of the alveolar 
ridge was done and the buccal and lingual alveolar ridge 
mucosae were liberated, including a portion of the floor of 
the mouth. The interdental alveolar bone and the inferior 
aspect of the extraction sockets were osteotomized until 
the tumor was visualized. The tumor was easily removed 
using a curette and was then sent off for frozen sections. 
The frozen sections were consistent with a diagnosis of 
pleomorphic adenoma. Given that there was limited disease 
with intact medial, lateral and inferior mandibular cortices, 
a direct en bloc resection was favored over a segmental 
osteotomy, which was contraindicated in this young patient 
with otherwise intact dentition and ability to generate full 
masticatory/bite forces. At this time, a peripheral ostectomy 
of the tumor resection cavity was done until no visual evi-
dence of residual disease under loupe magnification (×4.5). 
Bleeding was minimal. The mucosa from the floor of 
mouth was then elevated, advanced anteriorly and sutured 
with a 3–0 chromic suture in a running fashion.. The resec-
tion specimen was pale tan, soft, measuring 0.6  cm at its 
greatest dimension. Histologically, residual foci of typical 

Fig. 3   Sheets of plasmacytoid cells with intervening ductal epithelial 
structures. Occasional nuclear hyperchromatism and atypia are noted 
(H&E stained 5 µm sections; Original magnification ×400)

Fig. 4   Low power view of the submandibular neoplasm shows 
encapsulation of the tumor including a pseudopod. The periphery of 
the submandibular gland lobules and the tumor are inked and show 
negative surgical margins (H&E stained 5 µm sections; Original mag-
nification ×10)

Fig. 5   a Typical microscopic features of the submandibular pleomor-
phic adenoma showing chondroid metaplasia and a biphasic pattern 
with ductal epithelial and abluminal myoepithelial cells (H&E stained 
5 µm sections; Original magnification ×200). b High power view of 
the submandibular PA showing a normal mitotic figure (H&E stained 
5 µm sections; Original magnification ×1000)
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pleomorphic adenoma were seen within fibrous connective 
tissue.

This patient has been followed now for over 20 months, 
with serial clinical examinations and two CT scans at 4 
months and 10 months after surgery, with no evidence of 
local or regional recurrence. A panoramic film obtained 6 
months after surgery revealed regeneration of bone within 
the surgical cavity (Fig. 1d). The patient will be followed 
with increasing time periods between serial CT scans for a 
proposed 10 years.

Discussion

Pleomorphic adenoma (PA) is a benign salivary gland neo-
plasm of epithelial origin that exhibits a variable phenotype 
[9, 10]. Most cases of PA arise in major and minor salivary 
glands [9]. However, intragnathic PAs are uncommon [7]. 
Although the genesis of intraosseous salivary gland tumors, 
including PA, remains uncertain, the presence of embry-
onic and choristomatous salivary tissues in the jaws has 
been previously reported [11]. More specifically, mucus 
metaplasia of odontogenic epithelium, aberrant induction 
of salivary tissue from dental lamina and entrapment of 
surface glandular tissue within bone during fetal develop-
ment have been proposed as possible explanations for the 
existence of central salivary gland neoplasms [11].

In 1979, Batsakis suggested that the criteria to diagnose 
a central salivary gland neoplasm should include; (1) radio-
graphic evidence of bone destruction with intact cortical 
plates, (2) no evidence of another salivary gland primary 
tumor, (3) intact overlying mucosa and, (4) histological 
confirmation [12]. Although these parameters are currently 
widely accepted, the requirement of cortical integrity may 
not be indispensable as perforation may occur in bona fide 
intragnathic salivary gland neoplasms [13].

Since the publication of the first case of intraosseous 
gnathic PA (IPA) by Rosenthal in 1927 in the German lit-
erature, only few additional cases have been documented 
[14]. We excluded from our review cases of intraosseous 
pleomorphic adenomas with malignant features. A com-
prehensive review of the English language literature from 

1960 up to March 2016 revealed only 9 documented cases 
of IPA. A critical analysis of those reported cases showed 
that only four of those cases fulfilled the criteria for a pri-
mary IPA (Table  1). Five cases lacked clear histological 
evidence of IPA [15–19]. Interestingly, three of those cases 
that we rejected have been continuously included in sev-
eral review articles and have been considered to represent 
well documented cases of IPA [7, 18, 20–22]. More spe-
cifically, the paper by Miller and Winnick did not originally 
report an IPA, but rather, a “salivary gland inclusion in the 
anterior mandible.” The description of the radiographic, 
surgical and microscopic findings of this case are strongly 
suggestive of an anterior Stafne’s defect [16]. In the paper 
by Hoffer and Vogel, the microscopic images and histo-
pathological description are consistent with a diagnosis of 
central mucoepidermoid carcinoma, rather than IPA [15]. 
Breitenecker and Wepner’s paper illustrated an intraosseous 
pleomorphic adenoma with malignant transformation that 
perforated the cortical plates and closely approximated the 
overlying gingival epithelium [17]. Sadeghi and Darling’s 
publication reported a “cystic pleomorphic adenoma” 
where there is no convincing photographic evidence docu-
menting the microscopic features of pleomorphic adenoma. 
Furthermore, the radiographic film presented shows disrup-
tion of the crestal bone thus suggesting a soft tissue rather 
than an intraosseous origin [18]. Finally, Aghaghazvini and 
Aghaghazvini’s paper only showed imaging studies and 
lacks microscopic proof of a pleomorphic adenoma [19].

Initially, we considered our case to represent a bona fide 
unusual IPA based on the imaging studies and the micro-
scopic findings of the incisional biopsy. The imaging stud-
ies confirmed the presence of intact mandibular cortical 
plates supporting a central origin of this tumor. Histologi-
cally, the neoplasm showed beyond a doubt the classic fea-
tures of pleomorphic adenoma. However, when additional 
clinical information became available indicating that the 
patient had had a submandibular PA excised 9 years prior 
to the identification and diagnosis of the IPA, the possi-
bility of metastasizing pleomorphic adenoma (MPA) was 
entertained. When considering MPA, it is important to 
evaluate the age of the patient, location of the putative met-
astatic lesion, number of recurrences, time elapsed between 

Table 1   Summary of bona 
fide published cases of 
primary gnathic intraosseous 
pleomorphic adenoma fulfilling 
Batsakis’ criteria

References Number of 
cases

Site Age Sex Clinical presentation

Aver-De-Araujo et al. [22] 1 Maxilla 31 F Swelling and inability 
to wear dentures

Ferretti et al. [21] 2 Maxilla 19
22

M (1)
F (1)

Swelling and drainage

Ojha et al. [7] 1 Mandible 65 F Swelling and interfer-
ence with wearing 
dentures
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the primary and metastatic lesions, possibility of iatrogenic 
spread, the histopathology of both lesions, the possibility 
of the presence of other metastatic lesions and any chro-
mosomal or molecular similarities between the two lesions.

MPA constitutes an extremely rare group of neoplasms. 
It is the least common type of malignancy associated with 
PA, representing only 1% of all malignant PAs [23, 24]. 
Previously, MPA was considered an enigmatic entity where 
its classification as a malignant tumor was debated [24]. 
Currently, MPA is a well-recognized low-grade malignancy 
with poorly understood pathogenesis. In the classifica-
tion published by the World Health Organization (WHO) 
in 2005, MPA is defined as a “histologically benign pleo-
morphic adenoma that inexplicably manifests local or dis-
tant metastasis” [25]. Surprisingly, the 2017 WHO classi-
fication of salivary gland tumors conspicuously eliminated 
MPA, ignoring a dearth of evidence that has been docu-
mented in the literature! [26]. Despite its benign histologi-
cal features, the neoplasm has the potential to metastasize 
and be fatal in 22% of cases [24, 27, 28]. Unfortunately, the 
distinction between a conventional benign PA and one with 
the potential to metastasize is only evident after metastases 
have been discovered [1].

MPA was first reported by Foote and Frazell in 1953 
[29]. Subsequently, more cases of MPA have been reported 
and 83 cases have been documented in the literature 
[30–32]. Eighty-one of those cases were addressed in the 
latest systematic review done by Knight and Ratnasing-
ham in 2015 [30]. The results of their study were similar to 
Nouraei et al. in 2006. Knight et al. reported the mean age 
at diagnosis of the primary PA at 34.3 years with a range 
of 9–73 years. The mean age at diagnosis of MPA was 49.5 

years with a range of 11–83 years. The mean time interval 
between PA and MPA was reported to be 14.9 years rang-
ing from a few months to 51 years. A slight female predi-
lection was documented. The parotid gland was the most 
common primary site for the initial PA (74.1%), followed 
by the submandibular gland (14.8%). Bone was the most 
common site for the metastasis followed by lungs and then 
lymph nodes.

The age of our patient at the time of diagnosis and treat-
ment of her submandibular gland PA (8 years-old) is well 
below the known mean age for conventional salivary PA. 
Knight and Ratnasingham hypothesized that a diagnosis 
of PA in a young individual may represent a risk factor 
for MPA. Their data showed that most patients who devel-
oped MPA had had a PA diagnosed at an age younger than 
expected [30]. Interestingly, the youngest individuals diag-
nosed with PA had the highest probability of later develop-
ing intracranial metastases [24, 33].

A strong association has been documented between a 
number of local recurrences and the potential ability of PA 
to metastasize [34]. Almost 73% of the reported cases of 
MPA had a history of local recurrence with 37% of them 
demonstrating multiple relapses [30]. In our case, there was 
no history of local recurrence and our patient developed 
the intraosseous mandibular lesion 9 years later. In a MPA 
systematic review performed by Knight (2015), 22 cases 
out of 81 (24.2%) had no history of previous local recur-
rence. Most of these cases had history of primary PA in the 
parotid gland and only five originated from submandibular 
glands (Table 2) [30, 35–38]. Strikingly, out of the total 83 
cases reported in the literature, only one metastasized to the 
mandible [30–32]. In 1986, Drinkard et al., reported a case 

Table 2   Summary of primary submandibular PAs (no history of local recurrences) with subsequent metastasis

NR not reported

Reference Sex Age at time of PA diag-
nosis (site of primary)

Age at time of MPA 
diagnosis (site of MPA)

Interval 
(years)

Outcome Survival after MPA 
diagnosis (months)

Wajed et al. [35] F 38
(Submandibular gland)

56
(T9 pedicle and spinal 

cord compression)

18 NR NR

Hyun-Hee Ye et al. [36] F 28
(Left submandibular 

gland)

68
(Multiple skin, scalp, 

frontal lobe, lungs and 
vertebrae)

40 Submandibular recur-
rence

Persistence and enlarge-
ment of lung tumors at 
1 year

NR

Yamaguchia et al. [37] F 33
(Right submandibular 

gland)

40
(Lung & sternum)

7 Lung & sternum recur-
rence at 2 years

24

Larbcharoensub et al. 
[38]

F 36
(Right submandibular 

gland)

45
(Multiple cervical lymph 

nodes)

9 Disease free at 6 months 6

Knight et al. [30] M 62
(Submandibular)

68
(T12 vertebrae)

6 NR NR
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of benign mixed tumor of the mandible occurring 17 years 
after the diagnosis of a primary PA in the parotid gland. 
They were hesitant to consider the mandibular lesion as 
metastasis from the primary parotid tumor, and preferred 
the possibility of it being an independent lesion arising 
from ectopic intraosseous salivary gland tissue [39].

Because most cases of MPA have occurred after surgi-
cal treatment of either a primary or a recurrent lesion, it 
has been postulated that surgical manipulation may allow 
tumor cells to gain lymphatic or venous access promoting 
the hematogenous spread of a cytologically benign tumor 
[37].

Currently, there are no well-established microscopic 
parameters that may predict metastatic potential for PA. 
Flow cytometry analyses have revealed aneuploidy in pri-
mary PA and/or MPA in two cases reported by Wenig et al. 
[24]. Karyotypic chromosomal analysis and FISH (fluores-
cence in  situ hybridization) with biotinylated centromere 
specific probes (chromosomes 1, 3 and whole chromo-
somes 21 and 22 painting probes) were used in one MPA 
reported by Jin et  al. Numerous translocations, including 
unbalanced rearrangement of chromosomes that differ from 
the characteristic cytogenetic findings in non-metastasizing 
PA were detected [40]. Extensive cytogenetic studies have 
shown genetic alteration of PLAG1 and HMGA2 genes, 
including gene rearrangement and amplifications, in PA 
[41]. In one case of MPA, Alkiba et al., compared immu-
nohistochemical expression of PLAG1 with rearrange-
ment of PLAG1 by RT-PCR in both the primary PA and 
MPA. They found that both the primary PA and MPA were 
positive for PLAG1 protein but neither tumor harbored the 
PLAG1 fusion gene [42].

The mainstay of treatment for PA is complete surgical 
excision with clear margins. More specifically, for subman-
dibular PA, the surgical treatment dictates total removal of 
the involved gland [30]. Local enucleation may result in 
incomplete removal of the tumor and leads to local recur-
rences and the potential of distant metastases [27]. The 
foundational treatment for MPA is surgical resection [30] 
with radiotherapy or chemotherapy playing an ancillary 
role that is usually minimally effective in controlling the 
disease progression [6]. The development of distant and/or 
multiple metastasis(es) within 10 years of the initial diag-
nosis of a PA carries a poor prognosis. MPA carries a mor-
tality rate of 40% [27, 30].

In conclusion, we report an unusual case of intragnathic 
(mandibular) PA, which was preceded 9 years earlier by a 
PA of the submandibular gland. This sequence of events, 
and the patient’s young age raise questions regarding the 
relationship of these two tumors. Because the initial sub-
mandibular PA was surgically excised with adequate neg-
ative margins, it is thus unlikely that the intragnathic PA 
resulted from local extension as the cortical mandibular 

plate was intact during the 9 years interval with no evidence 
of soft tissue growth in the submandibular area. While the 
possibility of an independent, metachronous, intraosseous 
PA cannot be definitively excluded, our literature review, 
patient demographics, clinical presentation, and micro-
scopic findings favor the diagnosis of MPA to the mandi-
ble. Close follow-up of this patient may provide additional 
insight into the biological behavior of this rare condition.
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